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(57) ABSTRACT 

A distributed computer network is disclosed for use with a 
general purpose computer having a communications port 
and capable of running applications software for controlling 
the network. The distributed computer network includes a 
master controller having first and second communications 
ports, the first communications port of the master controller 
for ope rati vely communicating with a general purpose com- 
puter. The distributed network further includes one or more 
input/output controllers, each having a first communications 
port for operatively communicating with the master control- 
ler and a second communications port for serially commu- 
nicating with one or more peripheral devices. The peripheral 
devices are connected together in a serial daisy chain 
configuration. The master controller communicates with the 
input/output controllers via a multidrop RS-485 network 
bus. The master controller also communicates with the 
general purpose computer via a RS-232 serial bus, so that 
the master controller performs protocol management func- 
tions including conversion between RS-232 and RS-485 
protocol, error correction and detection, bus arbitration and 
data buffering. In one embodiment, the present invention is 
configured as a Kitchen System. In the Kitchen System 
embodiment, one or more input/output controllers include 
an indicating device, such as a buzzer, or a visual or tactile 
indicating device. The I/O controller also includes a display, 
such as a video monitor. The I/O controllers input/output 
peripheral device is preferably a bump bar. 
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POINT-OF-SALE SYSTEM AND 
DISTRIBUTED COMPUTER NETWORK FOR 
SAME 

CROSS-REFERENCE TO RELATED 

APPLICATIONS 5 

This application claims the benefit of U.S. Provisional 
Application No. 60/046,779, filed on May 16, 1997 entitled 
"Point of Sale System and Distributed Network for Same," 
and is a continuation-in-part of U.S. application Ser. No. 
08/899,290, filed on Jul. 23, 1997, now U.S. Pat. No. 10 
5,895,452, which is a continuation of U.S. application Ser, 
No. 08/350,587, filed on Dec. 6, 1994, now abandoned, 
which is a continuation of U.S. application Ser. No. 08/011, 
461, filed on Jan. 26, 1993, now abandoned. 

BACKGROUND OF THE INVENTION 15 

1. Field of the Invention 

The present invention relates generally to computer net- 
works and more specifically relates to a distributed computer 
network suitable for use with a point-of-sale system. 2Q 

2. Description of the Prior Art " 

In a point-of-sale system, a plurality of peripherals, such 
as cash registers, displays, credit card readers, bar code 
scanners and the like, need to communicate with a computer 
server which controls the data processing operations for the 2 5 
system in which these peripherals operate. While computer 
networks are known for use in point-of-sale systems, these 
computer networks typically employ standard computer 
components at each node in the point-of-sale system (see 
FIG. 1). These systems further include a complex and costly 30 
server and hardware which employs a software network 
communications management system to control communi- 
cations with each node in the system. Additionally, each 
node typically requires matching network communications 
software and hardware which further increases the cost of 35 
the system. This network topology, which is conventional to 
a standard computer data network, results in severe cost and 
processing overheads which burden a point-of-sale system. 

In a conventional personal computer (PC)-based point- 
of-sale system, the number of standard input/output (I/O) 40 
ports available to accept the numerous peripheral compo- 
nents that may be required is clearly limited. Currently, there 
exist various configurations used to overcome the I/O short- 
age problems. However, these schemes typically require the 
addition of dedicated hardware, such as special port con- 45 
centrator units or PC cards. These hardware additions not 
only increase the overall system cost but they also burden 
software developers, who must write special application 
software to address the added non-standard I/O ports with- 
out causing data contention problems created by the dupli- 50 
cate usage of I/O addresses and interrupt request (IRQ) 
numbers. 

An additional problem associated with prior art point-of- 
sale systems is that, generally, different peripheral devices 
have different interface requirements. Thus, while one 55 
peripheral device may be directly connected to the 
computer, other devices may require a separate interface box 
to convert its output data to a format that is compatible with 
the computer. Furthermore, each input device requires a 
unique software identification number and interrupt for the 60 
computer to communicate with the device. This results in 
higher hardware costs and more physical space for each 
peripheral device added to the system. 

Accordingly, there remains a need in the fields of point- 
of-sale systems and others for an alternative computer 65 
network tailored to the particular requirements of a network 
system. 



It is, therefore, a goal of the present invention to provide 
an improved distributed computer network adapted for use 
with a network system. 

It is another goal of the present invention to provide a 
distributed computer network that allows the connection of 
multiple peripheral devices with the limited number of 
input/output ports available. 

It is yet another goal of the present invention to provide 
a distributed computer network that allows the connection of 
additional peripheral devices without shutting down the 
computer or reconfiguring the software, thereby reducing 
system down-time. 

It is a further purpose of the present invention to provide 
a distributed computer network that eliminates the need for 
special hardware and/or software drivers for peripheral 
devices, thereby allowing more flexibility in component 
selection. 

It is still a further purpose of the present invention to 
provide a distributed computer network that allows freedom 
of physical component placement. 

SUMMARY OF THE INVENTION 

The foregoing needs, purposes and goals are satisfied in 
accordance with the present invention, which, in one 
embodiment provides a distributed computer network for 
use with a general purpose computer having a communica- 
tions port and capable of running applications software for 
controlling the network. The distributed computer network 
includes a master controller having first and second com- 
munications ports, the first communications port of the 
master controller for operative ly communicating with a 
general purpose computer. 

The distributed network further includes one or more 
input/output (I/O) controllers, each having a first commu- 
nications port for operatively communicating with the mas- 
ter controller and a second communications port for serially 
communicating with one or more peripheral devices. The 
peripheral devices are connected together in a serial daisy 
chain configuration. The master controller communicates 
with the input/output controllers via a multidrop RS-485 
network bus. The master controller also communicates with 
the general purpose computer via a RS-232 serial bus, so 
that the master controller performs protocol management 
functions including conversion between RS-232 and RS-485 
protocol, error correction and detection, bus arbitration and 
data buffering. 

Preferably, the network includes a general purpose com- 
puter having a serial communications port. The computer is 
capable of running applications software for controlling a 
point-of-sale system. Each I/O controller unit preferably 
includes a limited number of peripheral device interface 
ports, to which one or more point-of-sale peripheral devices 
are operatively connected. 

According to the present invention, each I/O controller is 
capable of supporting a plurality of peripheral devices 
interconnected by a serial daisy chain expansion technique 
which allows peripheral devices to be freely integrated with 
or removed from the system without the need for reconfig- 
uring or rebooting the system. Each input peripheral device 
preferably includes an electronic interface, operatively con- 
necting the input device to the serial peripheral device bus, 
which converts the serial data format of a particular input 
device into a data format compatible with the I/O controller. 
The interface monitors the peripheral device bus to deter- 
mine when the bus is available for transmitting data and is 
able to selectively disconnect input devices from the bus that 
are located further away from the I/O controller (i.e., 
downstream). 
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Id one embodiment, the present invention is configured as of a conventional personal computer, such as that manufac- 

a Kitchen System. In the Kitchen System embodiment, one tured by IBM or an equivalent thereof. The server 2 com- 

or more input/output controllers include an indicating municates with the distributed computer network via a serial 

device, such as a buzzer, or a visual or tactile indicating communications port, preferably an RS-232 port, integrated 

device. The I/O controller also includes a display, such as a 5 with the server 2. 

video monitor. The I/O controller's input/output peripheral The distributed computer network of the present invention 

device is preferably a bump bar. further includes a master controller 4, preferably hardware 

These and other purposes, goals and advantages of the based. The master controller 4 functions as an interface node 

present invention will become apparent from the following for the distributed computer network, communicating with 

detailed description of illustrative embodiments thereof, 10 the server 2 and receiving instructions therefrom. Preferably, 

which is to be read in connection with the accompanying the master controller 4 is interfaced to the server 2 via an 

drawings. RS-232 communications link. The master controller 4 pref- 
erably converts the received serial communications from the 

BRIEF DESCRIPTION OF THE DRAWINGS server 2 into a multipoint communications protocol, which 

rir> 1 * Li i j- r ni-u ^ . , 15 is also referred to as multidrop communications protocol; 

FIG. 1 is a block diagram of a PC based computer network c . oc f f . . ., . \ ' 

preferably an RS-485 protocol, for distribution alone the 

known in the prior art. . , * • . ■ . , . & . 

r network. As an alternative, other serial communication 

FIG. 2 is a block diagram of a distributed computer formals kaawn by lhose sldUed in lhe &n may be employed 

network topology formed m accordance with the present and the master control 4 wi n perform the conversion from 

invention. 20 the serial protocol used to communicate with the server 2 to 

FIG. 3 is a block diagram of a master controller formed the protocol used to communicate with the other nodes of the 

in accordance with the present invention. computer network. 

FIG. 4 is an electrical schematic diagram of an exemplary The master controller 4 further performs protocol man- 
master controller circuit, formed in accordance with the agement functions including error detection/correction, data 
present invention and depicted by the block diagram of FIG. 25 bus arbitration, data buffering, and hardware peripheral 
3. driver. By employing these functions in the master controller 

FIG. 5 is a block diagram of an input/output controller 4, rather than in the server 2, the server 2 is liberated from 

formed in accordance with the present invention. performing burdensome communications network control 

FIG. 6 is an electrical schematic diagram of an exemplary 30 tasks and can therefore operate in a faster, more efficient 

input/output controller circuit, formed in accordance with manner. Using this approach in an RS-485 system, for 

the present invention and depicted by the block diagram of example, serial data communications or higher data rates of 

pjQ 5 115,200 baud or higher can be achieved. 

FIG. 7 is a block diagram of one embodiment of a Referring to the block diagram of FIG. 3, a preferred 

point-of-sale system formed in accordance with the present 35 embodiment of the master controller 4 is shown including a 

invention master control processor 8, a server communications port 10 

ttt^ o v n ui^b f „ -„ t rtf _ • u_i and a network communications port 12. The master control 

FIG. 8 is a block diagram of a point-ot-sale peripheral or ■ t_ h c *i_ .1 

... & ■ .u ■ . processor 8 performs the bulk of the protocol management 

device interconnection arrangement known in the prior art. f . , .£ . . ■ 1 j- . 1 r j . . n= 

& . . tasks described above, including control of data traffic 

FIG. 9 is a block diagram of a point-of-sale peripheral between the server communications port 10 and the network 

device interconnection topology formed in accordance with communications port 12. The server communications port 

the present invention. 10 prov ides an interface between the server 2 and the master 

FIG. 10 is a block diagram of a wedge interface device, control processor 8. As previously discussed, the server 

formed in accordance with the present invention, internally communications port 10 preferably exchanges data with the 

integrated with a point-of-sale input peripheral device. server 2 via a serial RS-232 link, although other similar data 

FIG. 11 is an electrical schematic diagram of an exem- communications protocols are contemplated. The network 

plary wedge interface circuit, formed in accordance with the communications port 12 similarly provides an interface 

present invention and depicted by the block diagram of FIG. between the master control processor 8 and the multidrop 

8. network, preferably an RS-485 bus. 

FIG. 12 Ls a diagram illustrating one example of an I/O 50 An exemplary master controller circuit 4, formed in 

controller node, including an I/O controller and related accordance with the present invention, is illustrated in the 

point-of-sale peripheral devices, formed in accordance with electrical schematic diagram of FIG. 4. The circuit includes 

the present invention. a microprocessor 14 which, together with a programmable 

read-only memory (PROM) 18, a random access memory 

DETAILED DESCRIPTION OF THE (RAM) 16 and related peripheral components, functions as 

PREFERRED EMBODIMENTS me master conlrol 

processor 8. Preferably, the PROM 18 is 
FIG. 1 represents a typical prior art distributed computer a 512K electrically erasable PROM (EEPROM), such as 
network having a plurality of personal computer (PC) sta- industry part number 29EE512 or equivalent, and is opera- 
tions directly connected via a common data bus to a personal uvelv connected to the microprocessor 14 via common 
computer network server. The disadvantages associated with 60 address and data buses. 

this topology have been discussed above. FIG. 2 generally The EEPROM 18 stores the application program instruc- 

illustrates a block diagram of a distributed computer net- tions to be executed by the microprocessor 14 and is 

work formed in accordance with the present invention. preferably field programmable to facilitate system updates. 

Referring to FIG. 2, the computer network includes a Additionally, the RAM module 16 is preferably a 256K 

conventional computer network server 2 which is capable of 65 static RAM, such as Sony part number CXK58257AM or 

running applications software for overall control of the equivalent, and is preferably connected to the microproces- 

point-of-sale system. The server 2 preferably takes the form sor 14 in a similar manner for providing data storage and 
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retrieval space. It will be clear to those skilled in the art that sor 30 of the I/O controller 6 need only contain enough 

a number of microprocessor circuits and architectures which processing capability to perform network interface functions 

are suitable for use with the present invention may be and peripheral communications control functions. This sig- 

employed and are generally well known. For example, the nificantly reduces the processing burden on the I/O node 

text Microprocessors and Microprocessor-Based System s processor 30 and allows simplification in the design of these 

Design, by Mohamed Rafiquzzaman (CRC Press, 1990) components. 

provides a detailed discussion of various microprocessor An exemplary I/O controller circuit, formed in accor- 

circuits and topologies. dance with the present invention, is illustrated in the elec- 

The master controller circuit 4 further includes a serial trical schematic diagram of FIG. 6. It is to be appreciated 

RS-232 transceiver 20, such as Maxim Products part number 10 that suitable I/O controller circuits for use with the present 

MAX232 or equivalent, functioning as the server commu- invention are well known by those skilled in the art and, 

nications port 10 of the master controller unit. The RS-232 therefore, an in-depth discussion of the I/O controller circuit 

transceiver 20 is ope rati vely connected to the microproces- will not be presented here. 

sor 14 and provides a data transfer interface between the One embodiment of a point-of-sale system formed in 

server and the microprocessor 14. Additionally, a multidrop 15 accordance with the present invention is shown in FIG. 6. 

RS-485 transceiver 22, such as Maxim Products part number This system is virtually identical to the system shown in 

MAX491E or equivalent, functions as the network commu- piG. 2, except that each I/O controller 6 is shown having a 

nications port 12 of the master controller unit. The RS-485 point-of-sale peripheral device 7 attached thereto. An 

transceiver 22 is similarly connected to the microprocessor example of the point-of-sale system of FIG. 6, adapted for 

14 and provides an interface between the multidrop network 20 use in a restaurant or similar food establishment, is currently 

bus and the microprocessor 14. being commercially sold by IBM under the product name 

Preferably, the master controller circuit 4 includes an "IBM Kitchen System." 

internal power supply 21. The power supply 21 preferably The Kitchen System is a completely open system that 

provides a source of regulated DC voltage, suitable to meet attaches easily to any PC-based computer using an RS-232 

the requirements of the master controller circuit 4. It is 25 p0 rt. Included in the IBM Kitchen System is a master 

additionally contemplated that the power supply 21 may controller and one or more I/O units. Attached to each I/O 

supply power to other system components that are connected um t ^ a "bump bar," preferably connected directly to a 

to one of the communications ports 10, 12 of the master keyboard port of the I/O unit. The bump bar serves as a 

controller 4, thus reducing the number of external power ^ special keyboard device capable of providing the codes to 

supplies required. move ("bump") items previously displayed on a video 

Referring again to FIG. 2, the distributed computer net- monitor. The video monitor, preferably a VGA or Super 

work of the present invention further includes one or more VGA monitor or equivalent, is connected directly to the 

input/output (I/O) controller nodes 6. Preferably, the I/O video port of the I/O unit. The Kitchen System preferably 

controller nodes 6 are interconnected through a multidrop 35 supports up to sixteen I/O units, with each I/O unit support- 

RS-485 communications connection with data inputs and ing a bump bar and a video monitor. Additionally, an 

data outputs interconnected to form a serial chain. As an external power supply may be provided to meet the power 

alternative, other network topologies, which are known in requirements of the point-of-sale system. Firmware control - 

the prior art, may also be employed to provide data inter- ling the operation of the I/O unit is preferably field 

connection between each of the I/O controller nodes 6 and 4Q programmable, to facilitate system updates and provide 

the master controller 4. enhanced system flexibility. 

Referring to the block diagram of FIG. 5, a preferred In a preferred embodiment of the present invention, each 

embodiment of an I/O controller 6 formed in accordance I/O controller is preferably capable of supporting a plurality 

with the present invention is illustrated. The I/O controller 6 of point-of-sale peripheral devices by employing the com- 

preferably performs local network management functions, 45 munications and peripheral expansion technique illustrated 

including receiving and transmitting data between the mul- and described in U.S. patent application Ser. No. 08/011,461 

tidrop network bus and the peripheral device(s) and trans- (now abandoned), filed on Jan. 26, 1 993 by the same 

lation of commands originating from the application soft- inventor as in the present application. This prior application 

ware to peripheral device controls. is incorporated herein by reference. 

Preferably, the I/O controller 6 includes a hardware inter- 50 Referring now to FIG. 7, there is shown a prior art system 

face 32 for communicating with the RS-485 bus. The I/O for interconnecting point-of-sale peripherals to a personal 

controller 6 further includes an input/output (I/O) node computer (PC) station (see FIG. 1). Using this technique, a 

processor 30 for controlling the functions of the I/O con- separate interface card is required for each peripheral device, 

troller 6. Preferably, the I/O controller 6 includes limited Thus, the number of devices that a particular PC station can 

peripheral device interfaces, including a keyboard interface 55 support is limited by the number of slots available within the 

24, a video display interface 26 and a serial communications PC station to receive interface cards. Furthermore, adding or 

I/O interface 28. The I/O node processor 30 preferably removing interface cards requires partial disassembly of the 

communicates with the point-of-sale peripheral devices pre- computer, reconfiguring the software and re -booting the 

viously described through the serial I/O interface 28 and/or system, thereby increasing system down-time, 

keyboard interface 24. Additionally, the I/O controller pre f- go [ n FIG. 8, there is shown a peripheral expansion 

erably includes an indicator 31. The indicator 31 may be a technique, according to the present invention, wherein input 

visual device (e.g., a light), an audible device (e.g., a bell or peripheral devices 40 (e.g., bar code reader, POS keypad, 
buzzer), or a tactile device (e.g., a vibrating element), for ' electronic weight scale, magnetic stripe reader, etc.) are 

indicating that the I/O controller has received data from the preferably connected to the keyboard port 34 of the I/O 

master controller. 65 controller 6 in a serial, daisy chain configuration and output 

Since the point-of-sale peripherals include integral pro- peripheral devices 38 (e.g., pole display, video monitor, 

cessing to control their own functions, the I/O node proces- printer, etc.) are preferably connected to the serial port 36 of 
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the I/O controller 6. Using this approach, no special I/O 
interface card nor special computer is required. Additionally, 
only two I/O ports, namely, a keyboard port 34 and a serial 
port 36, are used to support many peripheral devices. The 
input peripheral devices can be freely integrated with or 
removed from the system simply by coupling or uncoupling 
their respective cables. 

In the keyboard chain of devices, an RS-232 input periph- 
eral device 40 (or other peripheral device which does not 
output data in keyboard format) may be incorporated into 
the point-of-sale system by preferably using an intelligent 
keyboard wedge interface which converts the serial data 
format of the input device 40 into standard keyboard data 
format. Generally, the physical location of the input periph- 
eral devices is not critical. However, since the conventional 
101-key computer keyboard has no wedge interface (since 
its output is already in standard keyboard data format), it is 
preferably connected as the last component in the chain of 
devices. The wedge interface may be part of the device cable 
connection (i.e., external to the input peripheral device 40) 
or it may alternatively be integrated within the input device 
40, as illustrated in FIG. 9. 

Referring now to FIG. 9, the wedge interface circuit is 
shown functionally as including a pair of switches 42 and an 
interface control circuit 44. The switches 42 may either be 
in a pass-through state (default) or may be in a transmit state. 
When an input peripheral device 40 has no data available for 
transmission, the switches 42 will be in the default pass- 
through state (as shown in FIG. 9). As the name suggests, an 
input device 40 configured with the switches 42 in the 
pass-through state basically functions as a conduit through 
which data may freely pass, thereby allowing other input 
peripheral devices to communicate directly with the I/O 
controller. When the switches 42 are in the transmit state, all 
downstream devices which are connected to the particular 
input device 40 (i.e., those input devices that are connected 
further away from the I/O controller in the keyboard daisy 
chain) are electrically disconnected from the data bus and 
the input device 40 is enabled for communication with the 
I/O controller. 

If an input peripheral device 40 has data to be transmitted 
to the I/O controller, the interface will first monitor the traffic 
on the data bus to determine if another input device is 
presently communicating with the I/O controller. Preferably, 
only one input device 40 may communicate with the I/O 
controller at any given time, thus avoiding bus contention 
problems which may otherwise occur. Therefore, when one 
input device is communicating with the I/O controller, all 
other input devices will preferably monitor the bus and 
maintain their pass-through configuration, regardless of 
whether or not they have data to transmit. 

When the bus is available for transmission (i.e., a break 
has been detected), the interface control circuit 44 of the 
input peripheral device 40 will change the state of the 
switches 42 so as to electrically disconnect the downstream 
input devices from the data bus, thereby allowing the input 
device 40 to transmit its data to the I/O controller. While 
transmitting its data, the upstream input devices (i.e., those 
peripheral devices that are connected closer to the I/O 
controller in the serial keyboard daisy chain) monitor the bus 
and maintain their pass-through state. After the input device 
40 has completed its data transmission, the interface control 
circuit 44 changes the state of the switches 42 back to the 
default pass-through state. 

If an input peripheral device 40 has data to be transmitted 
to the I/O controller and the data bus is busy, the interface 
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control circuit 44 will preferably store the data from the 
input device 40, for example in memory, until a break is 
detected on the bus. Once the bus becomes available, the 
stored data from the interface control circuit 44 is subse- 

5 quently transmitted to the I/O controller in the manner 
described above. If an input device 40 includes multiple 
interfaces, each interface will preferably independently store 
its data and monitor the data bus until the bus is free, and 
then each interface will transmit its stored data in turn. 

10 Preferably, the keyboard wedge interface performs a 
conversion of the data it receives from the input peripheral 
device 40, for example RS-232 format, into standard key- 
board data format. Using this approach, all input peripheral 
devices will be communicating with the I/O controller in a 

15 compatible data format (i.e., keyboard data format). This 
eliminates the need for an I/O controller having multiple 
interface cards, one for each data format used. 

When the interface circuit is not communicating with the 
I/O controller, it preferably monitors and records all activi- 

20 ties between the keyboard and the I/O controller. For 
example, if the "Caps Lock" key is pressed, the interface 
circuit will make the proper case inversion such that the I/O 
controller always receives the correct characters from the 
input peripheral device. The interface circuit also preferably 

25 supports bidirectional dialog with the I/O controller if the 
standard keyboard is not present or is not functioning 
properly. This allows the I/O controller to function without 
generating a "Keyboard Error" interrupt, even if the standard 
keyboard and/or input peripheral devices are not installed. 

30 The wedge interface circuit may be formed as an external 
unit, preferably integrated with the peripheral device cable. 
This cable would allow standard (i.e., off-the-shelf) point- 
of-sale peripheral devices that do not output data in standard 
keyboard format, and do not have an internal wedge 

35 interface, to be used with the POS system of the present 
invention, thereby keeping overall system costs down. An 
exemplary external wedge interface circuit, formed in accor- 
dance with the present invention, is illustrated in the elec- 
trical schematic diagram of FIG. 10. As shown in FIG. 10, 

40 the interface circuit includes a connector 50, preferably a 
25-pin DB25 connector, for operative ly coupling the inter- 
face circuit to the output of an input peripheral device. The 
circuit further includes a microprocessor or microcontroller 
54, such as an 80C51 microcontroller or equivalent, for 

45 performing the required data format conversion and bus 
control functions previously described. Power for the inter- 
face circuit of FIG. 9 may be provided through pin 16 of 
connector 50 or, alternatively, external power may be pro- 
vided through connector jack 64. The wedge interface circuit 

50 preferably includes connectors 60 and 62 to operatively 
connect the interface circuit, and therefore an input periph- 
eral device to which the interface circuit is connected, 
between upstream and downstream devices in the keyboard 
daisy chain. Connectors 60 and 62 are preferably keyboard- 

55 type connectors, such as 5 -pin DIN connectors or equiva- 
lent. 

Connector 60 preferably receives data from a downstream 
input peripheral device which is connected thereto. Connec- 
tor 62 preferably outputs data either directly from an adja- 

60 cent downstream peripheral device, through connector 60 
(e.g., when the interface is in a pass-through state) or from 
the peripheral device coupled to connector 50, after the data 
has been converted by the microcontroller 54 (e.g., when the 
interface is in a transmit state). Regardless of the state of the 

65 interface circuit, the data output from connector 62 will 
preferably be in a format compatible with the I/O controller 
port to which the chain of peripheral devices is connected. 
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It is to be appreciated that if the interface circuit is integrated 
internally with the input peripheral device, connector 50 
may be eliminated and the data from the input device would 
preferably be directly presented to the microcontroller 54. 

Before being presented to the microcontroller 54, it may 
first be necessary to invert the data signal from the input 
peripheral device (attached to connector 50) by an inverlor 
circuit, preferably realized as a general purpose transistor 
52. The microcontroller 54 can preferably be configured to 
accept a wide range of RS-232 protocol parameters and to 
operate with various attributes, as dictated by the settings of 
switches 56, preferably dual in-line pin (DIP) switches, 
operatively connected to the microcontroller 54. Such com- 
munications parameters, for example, baud rate, number of 
data/stop bits and parity option (on or off), may preferably 
be set by switches 56. 

Preferably, the clock line and data line, which forms the 
bus interconnecting the input peripheral devices in the POS 
system, are respectively connected to a pair of commercially 
available analog multiplexers or switches 58. Each analog 
switch 58 has a control input terminal and is ideally the 
functional equivalent of a single-pole single-throw mechani- 
cal switch. The signal at the control input terminal, prefer- 
ably a binary logic signal (such as zero or five volts), 
controls whether the switch 58 is in an "open" or "closed" 
state. A switch control line 66, connecting the microcontrol- 
ler 54 to the control input terminals of the analog switches 
58, preferably allows the microcontroller 54 to simulta- 
neously open or close the switches 58 under program 
control. 

Ordinarily, the microcontroller 54 preferably generates an 
appropriate logic signal on switch control fine 66 which 
maintains the switches 58 in a closed state. When the analog 
switches 58 are closed, the interface circuit is configured as 
a pass-through device, thereby allowing a downstream 
peripheral device, coupled through connector 60, to com- 
municate with the I/O controller (i.e., the clock and data 
lines of connectors 60 and 62 are respectively operatively 
connected together). When the analog switches 58 are 
opened, the device coupled to connector 60 becomes elec- 
trically disconnected from the bus and communication 
between the microcontroller 54 and the I/O controller can 
commence through connector 62. Microcontroller 54 pref- 
erably monitors the clock line from connector 60 to deter- 
mine whether the data bus is available and accordingly 
makes the appropriate decision as to what state the analog 
switches 58 should be in (i.e., the pass-through state or the 
transmit state). 

It should be appreciated that any type of peripheral device 
can be connected to the microcontroller 54 by proper 
selection of the connector 50, conversion circuit and firm- 
ware running on the microcontroller 54. Moreover, once the 
peripheral output data is converted to standard keyboard 
data format, any number of peripherals can be chained 
together. When another peripheral is operating, the remain- 
ing peripheral devices simply pass the data along to the I/O 
controller without interference. This is particularly advan- 
tageous in terms of system expansion capability. 

Referring to FIG. 12, there is shown a preferred I/O 
controller node, formed in accordance with the present 
invention. The I/O controller node preferably includes an 
I/O controller 6 with a CRT display or monitor 38 connected 
to a serial communications port 35 of the I/O controller 6. 
The I/O controller 6 further includes a keyboard port 34 to 
which a plurality of point-of-sale input peripheral devices 
are connected in a serial daisy chain arrangement. Typical 
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POS peripherals for use with the present invention include 
a bar code reader 70, a POS keypad 72, a magnetic stripe 
reader 74, an electronic weight scale 76 and a standard 
computer keyboard 78. As shown in FIG. 12, POS input 

5 peripherals which do not ordinarily output their data in 
standard keyboard data format (for example, the bar code 
reader 70 or electronic weight scale 76) are preferably 
connected to the daisy chain bus via intelligent wedge 
interface cables 80 and 82. The interface cables 80 and 82 

10 preferably receive and convert the non-standard data format 
to a standard keyboard data output format (or other com- 
patible data format) for communicating with the I/O con- 
troller 6, as previously discussed. 

In communicating with the plurality of I/O controllers 6, 

15 the master controller 4 will preferably append identification 
information, for example, in the form of a data header or 
equivalent identification tag, to data received from the server 
2 (see FIG. 2). This identification information preferably 
specifies the particular peripheral device to ultimately 

20 receive the transmitted instruction or data. Each I/O con- 
troller 6 is connected to the network bus and receives the 
data stream from the master controller 4. Subsequently, each 
I/O controller 6 analyzes the header information associated 
with the transmitted data. If the header includes identifica- 

25 tion information which corresponds to an individual I/O 
controller 6, then that particular I/O controller 6 will pass the 
data onto the peripheral devices connected thereto. 

While the master controller 4 and I/O controllers 6 are 
illustrated as standalone devices, it should be appreciated 

30 that integration of the master controller 4 within the server 
2 or integration of the I/O controller 6 with one of the 
associated system peripherals is contemplated as being 
within the scope of the present invention. 

35 A distributed computer network, formed in accordance 
with the present invention, is provided which is particularly 
well-suited for use with a point-of-sale system. The distrib- 
uted computer network of the present invention is an open 
system which allows the connection of virtually unlimited 

4Q peripheral devices without reducing available input/output 
ports. Furthermore, the distributed network allows 
connection/disconnection of peripheral devices without 
disassembling, re -configuring, or re-booting the system, thus 
reducing system down-time. 

45 Although illustrative embodiments of the present inven- 
tion have been described herein with reference to the accom- 
panying drawings, it Is to be understood that the invention 
is not limited to those precise embodiments, and that various 
other changes and modifications may be effected therein by 

50 one skilled in the art without departing from the scope or 
spirit of the invention. 
What is claimed is: 

1. A distributed computer network for use with a general 
purpose computer having a communications port and 
55 capable of running application software for controlling the 
network, comprising: 

a master controller having first and second communica- 
tions ports, the first communications port of said master 
controller for operatively communicating with a gen- 
60 eral purpose computer and the second communications 
port for operatively communicating over a distributed 
computer network, said master controller having a 
processor and memory to provide data buffering and 
data bus arbitration over the distributed computer net- 
65 work; and 

an input/output controller having first and second com- 
munications ports, said first communications port of 
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said input/output controller for operatively communi- 
cating with the second communications port of the 
master controller, wherein said communication 
between said master controller and said input/output 
controller is carried out over said distributed computer 
network, and said second communications port of said 
input/output controller for operatively communicating 
with one or more peripheral devices, wherein said 
communication between said input/output controller 
and said peripheral devices is carried out over a local 
network, said input/output controller having the capac- 
ity to communicate simultaneously with said peripheral 
devices using more than one communication protocol; 
and wherein said input/output controller performs local 
network management functions and translates com- 
mands from the application software to said peripheral 
devices. 

2. A distributed computer network as defined by claim 1, 
wherein said master controller communicates with a plural- 
ity of input/output controllers, said plurality of input/output 
controllers are operatively connected together via a multi- 
drop network bus. 

3. A distributed computer network as defined by claim 1, 
wherein said peripheral devices are operatively connected 
together in a serial daisy chain configuration, said serial 
daisy chain forming a peripheral device bus. 

4. A distributed computer network as defined by claim 3, 
further comprising a wedge interface for communicating 
between said second communications port of the input/ 
output controller and said peripheral devices, said wedge 
interface including a first wedge communications port for 
communicating with the second communications port of the 
input/output controller, a second wedge communications 
port for communicating with a first peripheral device, and a 
third wedge communications port for serially communicat- 
ing with a second peripheral device. 

5. A distributed computer network as defined by claim 4, 
wherein said wedge interface receives data in a first prede- 
termined data format and converts said data to a second 
predetermined data format which is compatible for commu- 
nication with the input/output controller. 

6. A distributed computer network as defined by claim 5, 
wherein said second predetermined data format is keyboard 
data format. 

7. A distributed computer network as defined by claim 4, 
wherein said wedge interface further comprises a multi- 
plexer for selectively disabling one of said peripheral 
devices from communicating with the I/O controller. 

8. A distributed computer network as defined by claim 7, 
wherein said wedge interface further comprises a micropro- 
cessor for monitoring said peripheral device bus and con- 
trolling said multiplexer in response to whether said periph- 
eral device bus is available for transmitting data to the 
input/output controller, wherein said microprocessor having 
memory for storing data from said peripheral devices when 
said peripheral device bus is not available for data trans- 
mission. 

9. A distributed computer network for use with a general 
purpose computer having a communications port and being 
capable of running applications software for controlling the 
network, comprising: 

a master controller having first and second communica- 
tions ports, the first communications port of said master 
controller for operatively communicating with a gen- 
eral purpose computer and said second communica- 
tions port comprising a multidrop network bus, said 
master controller having a processor and memory to 



provide data buffering and data bus arbitration over the 
distributed computer network; and 
an input/output controller having a first communications 
port for operatively communicating with said multi- 

5 drop network bus, wherein said communication 
between said master controller and said input/output 
controller is carried out over said distributed computer 
network, a second communications port for operatively 
communicating with a display, and a third communi- 

10 cations port for operatively communicating with one or 
more peripheral devices, said input/output controller 
having the capacity to communicate simultaneously 
with said display and said peripheral devices using 
more than one communication protocol, wherein said 

15 communication between said input/output controller 
and said peripheral devices is carried out over a local 
network; and wherein said input/output controller per- 
forms local network management functions and trans- 
lates commands from the application software to said 

20 peripheral devices. 

10. A distributed computer network as defined by claim 9, 
wherein said distributed network includes a plurality of 
input/output controllers, said plurality of input/output con- 
trollers operatively connected together via a common mul- 

25 tidrop network bus for communicating with said master 
controller. 

11. A distributed computer network as defined by claim 

10, wherein said multidrop network bus is an RS-485 bus 
and wherein said master controller communicates with the 

30 general purpose computer via a RS-232 serial bus, whereby 
said master controller performs protocol management func- 
tions including conversion between RS-232 and RS-485 
protocol, error correction and detection, bus arbitration and 
data buffering. 

35 12. A distributed computer network as defined by claim 

11, wherein each of said plurality of input/output controllers 
includes an indicating device, said display is a video monitor 
and one of said peripheral devices is a bump bar, and 
wherein said distributed computer network is configured as 

40 a Kitchen System. 

13. A distributed computer network for use with a general 
purpose computer having a communications port and being 
capable of running applications software for controlling the 
network, comprising: 
45 a master controller having first and second communica- 
tions ports, the first communications port of the master 
controller for operatively communicating with a gen- 
eral purpose computer and the second communications 
port for operatively communicating over a distributed 
50 computer network, said master controller having a 
processor and memory to provide data buffering and 
data bus arbitration over the distributed computer net- 
work; 

an input/output controller having a first communications 
55 port for operatively communicating with said master 
controller, wherein said communication between said 
master controller and said input/output controller is 
carried out over said distributed computer network, a 
second communications port for serially communicat- 
60 ing with a plurality of peripheral devices, wherein said 
communication between said input/output controller 
and said peripheral devices is carried out over a local 
network, a third communications port for operatively 
communicating with a keyboard, and a fourth commu- 
65 nications port for operatively communicating with a 
video monitor, said input/output controller having the 
capacity to communicate simultaneously with said 
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keyboard, said video monitor and said peripheral 17. A distributed computer network as defined by claim 

devices using more than one communication protocol; 16, wherein said wedge interface receives data in a first 

and predetermined data format and converts said data to a 

wherein said input/output controller performs local net- predetermined data format which is compatible for 

work management functions and translates commands s communication with the input/output controller 

from the application software to said peripheral „ 18 , A *stnbnied computer network ^as defined by claim 

, . rr r r 17, wherein said second predetermined data format is key- 

*aa? S ;-u*a . * i a* au , ■ board data format. 

14 A distributed computer -network as defined by claim 19 A distributed m ter network „ defined b claim 

13, wherein said plurality of peripheral devices are con- 16 wherein ^ wedge mterface &rthcr comprises a mul- 

nected together m a serial daisy chain configuration, said 10 (iplexer fof ^^^y disabling one of said plurality of 

serial daisy chain forming a peripheral device bus. peripheral devices from communicating with the I/O con- 

15. A distributed computer network as defined by claim trailer. 

13, wherein said master controller communicates with a 20. A distributed computer network as defined by claim 
plurality of input/output controllers, said plurality of input/ 19, wherein said plurality of peripheral devices are con- 
output controllers being operatively connected together via 15 nected together in a serial daisy chain configuration, said 
a multidrop network bus. serial daisy chain forming a peripheral device bus and 

16. A distributed computer network as defined by claim wherein said wedge interface further comprises a micropro- 
15, further comprising a wedge interface for communicating cessor for monitoring said peripheral device bus and con- 
between said second communications port of the input/ trolling said multiplexer in response to whether said periph- 
output controller and said plurality of peripheral devices, 20 eral device bus is available for transmitting data to the 
said wedge interface including a first wedge communica- input/output controller, wherein said microprocessor having 
tions port for communicating with the second communica- memory for storing data from said plurality of peripheral 
tions port of the input/output controller, a second wedge devices when said peripheral device bus is not available for 
communications port for communicating with a first periph- data transmission, 

eral device, and a third wedge communications port for 25 

serially communicating with a second peripheral device. ***** 
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